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Abstract 
 
The concept of earthquake triggering is based on the understanding that the occurrence of 
an earthquake influences the shear and normal stress on surrounding faults. Static stress 
transfer by one earthquake on the surrounding crust may lead to follow-up earthquakes, while 
the passage of seismic waves in areas under critical conditions may result in failure of rock, 
slip on existing faults or pore pressure driven reactions in fluid related systems. The shaking 
produced by the surface waves at a certain location depends on many factors such as 
directivity, radiation, pattern and crustal structure (Chapter 1).  
Seismic surface waves in particular seem capable of remotely trigger seismic activation in 
a variety of geodynamic events. My Ph.D. research is focused on systematically investigating 
remote triggering and mechanism responsible for triggering in SW Japan after the occurrence 
of two large earthquakes, the 2011 M9.0 Tohoku-oki earthquake and the 2016 M7.3 
Kumamoto earthquake.  
Firstly, I investigate triggering and the aftershock decay characteristics for the 2011 M6.4 
Shizuoka earthquake sequence (Chapter 2). Next, I analyse the remotely activated seismicity 
in subduction regions like Aichi and Tokushima prefectures, in active faults environments 
like Tottori, Hyogo and Fukuoka prefectures, respectively in geothermal/ volcanic regions of 
Kyushu (Chapter 3 and Chapter 4). The goal is to understand how earthquakes are triggered 
by the arrival of Love and Rayleigh waves, but to also try to gain a deeper understanding of 
fundamental fault behaviour in these regions. 
Chapter 2 highlights the triggering processes associated with the 2011 M6.4 Shizuoka 
earthquake sequence; the mainshock of the sequence occurred on March 15, close to Mt. Fuji. 
To improve the detection of smaller earthquakes, I have applied the Matched Filter 
Technique (MFT; Peng and Zhao, 2009) for the time interval from the Tohoku-oki 
earthquake until seven hours after the Shizuoka earthquake. As a result of the analysis, no 
foreshock activity was detected prior to the March 15 Shizuoka earthquake, which contrasts 
with other similar inland seismicity activations following the Tohoku-oki. The early 
aftershock detection for the first 7 hours following the M6.4 event was significantly improved. 
When looking at the space-time distribution of the MFT detections, I observed that the 
earliest aftershocks (first minutes after the Shizuoka earthquake) occur to the north, close to 
Mt. Fuji, likely due to a stress increase from the Shizuoka mainshock. The largest earlier 
aftershocks (M >= 4.0) occur as well in the north region. The aftershock distribution and the 
focal mechanism data suggest that the northernmost earthquake may have occurred on a 
different fault segment. I also detect a rapid decay of aftershocks for this sequence, which 
may be related to a fast stress relaxation nearby high temperature magmatic reservoir. 
In Chapter 3, I conduct a systematic search of remote seismicity activation in SW Japan, 
after the 2011 Tohoku-oki earthquake.. The results suggest the arrival of larger amplitude 
Love waves may correlate better with the occurrence of first locally triggered events 
compared to the Rayleigh wave arrivals. Based on the analysis of an extended earthquake 
catalogue, in Chapter 4, I show that the stacked seismicity for the dynamically triggered 
regions in SW Japan after the 2011 Tohoku-oki earthquake has a significant, but weak 
increase after the megathrust event, followed by a relatively slow decay towards the 
background level for the next several days. The relatively slow decay may reflect the 
temporal pattern of stacked, swarm-like clustered seismicity, which has been mainly 
activated at volcanic/geothermal areas in Kyushu. The decay of seismicity within a single, 
activated earthquake cluster may have, however, different characteristics. The analysis of the 
aftershocks initiated dynamically at the Yufuin-Beppu geothermal area (Kyushu), by the 
2016 M7.3 Kumamoto earthquake, shows a fast decay that may reflect quick stress recovery 
near higher-temperature volcanic or geothermal regions. 
I discuss the observations and their implications in Chapter 5. The same rapid aftershocks 
decay from around Aso volcano was also observed in the other studied area, in Shizuoka 
region, around Mount Fuji. Although the triggering mechanism for this earthquake generation 
was challenging to identify due to the time delay, the fast aftershock decay indicates fast 
stress relaxation associated with high heat-flow values. 
Dynamic triggering studies may help to estimate seismic hazards by further understanding 
and identifying near-critical conditions on faults through remotely triggered earthquakes. The 
short-term process that leads to slip nucleation and generation of earthquakes needs a better 
understanding and observations made in this study may enhance our knowledge about the 
variation in triggering behaviour and aftershock decay characteristics. 
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